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Indian Standard

FIXED FILM RESISTOR NETWORKS FOR USE `IN ELECTRONIC EQUIPMENT- GENERIC SPECIFICATION
NATIONAL FOREWORD This Indian Standard, which is identical with IEC Pub 104%l/QC 390000 : 1991 `Fixed film resistor networks for use in electronic equipment, Part 1 : Generic specification', issued by the International Electrotechnical Commission ( IEC ), was adopted by the Bureau of Indian Standards on the recommendation of the Resistors Sectional Committee ( LTDC 14 ) and approval of the Electronics and Telecommunication Division Council. The text of the IEC standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following: Wherever the words `International be read as `Indian Standard'. Standard' appear, referring to this standard, they should

In this adopted standard, reference appears to certain International Standards are for which Indian Standards also exist. The corresponding Indian Standards which are to be substituted in their p!ace are listed below along with their degree of equivalence for the editions indicated.
International Standard Corresponding Indian Standard Degree of Equivalence

IEC Pub QC 001001 ( 1981 ) Basic rules of the IEC quality assessment system for electronic components ( 1ECQ 1 IEC Pub QC 00 1002 ( 198 I ) Rules of procedure of the IEC quality assessment system for electronic components ( IECQ ) IEge;ir;c 748-2O/.QC 760000 ( 1988 ) specrfication for film integrated circuits and hybrid film integrated.circuits TEC Pub 294 ( 1973 ) Measurement of the dimensions of a cylindrical component having two axial termination IEC Pub 440 ( 1973 ) Methods of measurement of non-linearity in resistors

IS QC 001001 : ( 1988 ) Basic rules of the IEC quality assessment system for electronic components ( IECQ ) IS QC 001002 : ( 1988 ) Rules of procedure of the IEC quality assessment system for electronic components ( IECQ ) IS QC 760000 : 1991 Semiconductor integrated circuits devices, specification for film Generic integrated circuits and hybrid film integrated circuits IS 13554 : 1992 Measurement of the dimensions of a cylindrical component having two axial termination IS 13504 : 1992 Methods of measurement of non-linearity in resistors

Identical

Identical

Identical

Identical

Identical

The concerned technical committee has reviewed the provisions of IEC 27-1 ( 1971 ) IEC;50, IEC 62 ( 1974 ), IEC 63 ( 1963 ), IEC 68-l ( 1988 ), IEC 68-2-l ( 1974 ), IEC 68-2-1A ( 1976 ),
IEC 68-2-2 ( 1974 ), IEC 68-2-214 ( 1976 ), IEC 68-2-3 ( I969 ), IEC 68-2-5 ( 1982 ), IEC 68-2-13 ( 1966 ), IEC 68-2-14 ( 1974 ), 1EC 68-2-20 ( 1979 ), IEC 68-2-21 ( 1983 ), IEC 68-2-27 ( 1987 ), l?C 68-2-30 ( 1969 ), IEC W-2-45 ( 1980 ), IEC Guide 102 ( 1989 ), IEC 191-2 ( 1966 ), IEC 195 ( 1965 ), IEC 440 ( 1973 ), IEC 617, IEC 717 ( 1981 ), IS0 3 ( 1973 ), IS0 497 ( 1973 ) and IS0

1000 ( 1981 ), referred in this adopted standard and has decided that they in conjunction with this standard.

are acceptable

for use

This standard is intended primarily for use under the IECQ system. A regular Indian Standard for this component could be different, identical or similar to this standard. Only the English language text in the International in this Indian Standard.
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SECTION ONE - SCOPE

1.

Scone

This standard is applicable to fixed film resistor networks for use in electronic equipment. It establishes standard terms, inspection procedures and methods of test for use in sectional and detail specifications for Qualification Approval and Capability Approval of fixed film resistor networks. Fixed film resistor networks are classified according to their structure and technology of manufacture as shown in Table I below:

TABLE I

Film

1) Thick film 2) Thin film

Added components

0) None 1) All types of resistive devices.

I
Circuit encapsulation
I

0) None

1) Embedded

ISQC 390000:1994 IECQC 390000:1991 SECTION TWO - GENERAL

2. 2.1

General Related documents IEC Publications: Publication 27-l (1971): Letter Symbols to be Used in Electrical Technology: Part 1: General. International Electrotechnical Vocabulary (IEV) Marking Codes for Resistors and Capacitors. Preferred Number Series. for Resistors and Capacitors. Amendment No. 1 (1967) Amendment No. 2 (1977) Basic Environmental Testing Procedures. Part 1: General and guidance. Tests A: Cold Amendment No. 1 (1983) First supplement. Tests B: Dry Heat. First supplement. Test Ca: Damp Heat, Steady State. Amendment No. 1 (1984) Test Fc and guidance: Vibration (sinusoidal). Amendment No. 2 (1985) Test M: Low Air Pressure. Test N: Change of Temperature. Test T: Soldering. Test U: Robustness of Terminations and Integral Mounting Devices. Test Ea and guidance: Shock Test Db: Damp heat, Cyclic (12 + 12-hour Cycle). Test XA and Guidanca: Immersion in Cleaning Solvants. Electronic Components. Specification Structures for Quality Assessment. (Qualification approval and capability approval).

Publication 50:

Publication 62 (1974): Publication 63 (1963):

Publication 68: Publication 68-l (1988): Publication 68-2-l (1974): 68-2-1A (1976): Publication 68-2-2 (1974): 68-2-26 (1976): Publication 68-2-3 (1969):

Publication 68-2-6 (1982):

Publication 68-2-13 (1966): Publication 68-2-14 (1974): Publication 68-2-20 (1979): Publication 68-2-21 (1983):

Publication 68-2-27 (1987): Publication 68-2-30 (1969):

Publication 68-2-45 (1980):

Guide 102 (1989):
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ISQC 390000:1994 IECQC 390000:1991 Publication 191-2 (1966): Publication 195 (1965): Dimensions. Method of Measurement of Current Noise Generated in fixed Resistors. Measurement of the Dimensions of a Cylindrical Component having Two Axial Terminations. Sampling Plans and Procedures for Inspection by Attributes. Method of Measurement of Non-linearity Resistors. Graphical symbols for diagrams. Method for the Determination of the Space required by Capacitors and Resistors with Unidirectional Terminations. Generic Specification for Film Integrated Circuits and Hybrid Film Integrated Circuits. in

Publication 294 (1969):

Publication 410 (1973):

Publication 440 (1973):

Publication 617: Publication 717 (1981):

Publication 748-20 (1988):

Publication QC 001001 (1986): Basic Rules of the IEC Quality Assessment System for Electronic Components (IECQ). Publication QC 001002 (1986): Rules of Procedure of the IEC Quality Assessment System for Electronic Components (IECQ). IS0 publications IS0 3 (1973): Preferred Numbers - Series of Preferred Numbers. Guide to the Choice of Series of Preferred Numbers and of Series Containing more Rounded Values of Preferred Numbers. SI Units and Recommendations for the Use of their Multiples and of Certain Other Units.

IS0 497 (1973):

IS0 1000 (1981):

Note. -The above references apply to the current editions, except for IEC Publication 68 for which the referenced edition must be used. 2.2 2.2.1 Units, symbols and terminology General Units, graphical symbols, letter symbols and terminology shall, whenever possible be taken from the following publications: IS0 IEC IEC IEC 1000 27 617 50

When further items are required they shall be derived in accordance with the principles of the documents listed above.
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Type
A group of components having similar design features and the similarity of whose manufacturing techniques enables them to be grouped together either for qualification approval or for quality conformance inspection. They are generally covered by a single detail specification. Note. -Components described in several detail specifications may, in some cases, be considered as belonging to the same type and may therefore be grouped together for qualification approval and quality conformance inspection.

2.2.3

Style A sub-division of a type, generally based on dimensional factors. A style may include several variants, generally of a mechanical order.

2.2.4

Grade A term to indicate additional general characteristics concerning the intended application e.g. long life applications. The term "grade" may only be used in combination with one or more words (e.g. long life grade) and not by a single letter or number. Figures to be added after the term "graden should be arabic numerals.

2.2.5

Family (of electronic components) A group of electronic components which predominantly displays a particular physical attribute and/or fulfils a defined function.

2.2.6

Sub-family (of electronic components) A group of components within a family manufactured by similar technological methods.

2.2.7

Fixed resistor network A network in which a number of resistive elements are physically inseparably associated, so that, in terms of specifications, tests, trade and maintenance, it is considered as indivisible.

2.2.8

Film hybrid network A film DetWOrk on which at least one component, encapsulated or unencapsulated, has been mounted.

2.2.9

Passive film hybrid network A film hybrid network in which all elements are passive.

r
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2.2.10

Substrate A piece of material forming a supporting base for film circuit elements and/or added components.

2.2.11

Multilayer film network A network of more than one layer of film interconnection, separated by at least one insulating film or gap.

:

2.2.12

Passive element An element primarily contributing resistance, capacitance or inductance or a combination of these to a circuit function. Note. -Examples are resistors, capacitors, inductors, filters, interconnecting tracks.

2.2.13

Thin-film network A film network whose films are formed either completely by vacuum deposition techniques or by vacuum deposition techniques and then thickened by other deposition techniques.

2.2.14

Thick-film network A film network whose films are usuaily formed by screen printing techniques.

2.2.15

Rated resistance The resistance value for which each resistive element in the network has been designed.

2.2.16

Critical resistance The resistance value at which the rated voltage is equal to the limiting element voltage (See' Sub-clauses 2.2.17 and 2.2.28). At an ambient temperature of 70 'C the maximum voltage which may be applied across the terminations of a resistor is either the calculated rated voltage if the resistance is less than the critical resistance, or the limiting element voltage if the resistance is equal to or greater than tbe critical resistance. At temperatures other than 70 'C, account shall be taken of the derating curve and the limiting element voltage in the calculation of the voltage to be applied.

2.2.17

Category temperature range The range of ambient temperatures for which the resistor network is designed to operate continuously; this is defined by the temperature limits of its appropriate category.

2.2.18

Upper category temperature The maximum ambient temperature for which a resistor network has been designed to operate continuously at that portion of the rated dissipation which is indicated in the category dissipation.

1syc: 39oooo: 1994 IECQC 390000 : 1991
2.2.19

Lower category temperature The minimum ambient temperature at which a resistor network has been designed to operate continuously.

2.2.20

Maximum surface temperature The maximum temperature permitted on the surface for any resistor network of that type when operated continuously at rated network dissipation at an ambient temperature of 70 'C.

2.2.21

Rated resistor element dissipation The maximum allowable dissipation which a resistor element is capable of dissipating in continuous operation at the ambient temperature of 70 'C.

2.2.22

Rated network dissipation The maximum allowable dissipation which the resistor network is capable of dissipating in continuous operation at the ambient temperature of 70 "C..

2.2.23

Category dissipation A fraction of the rated network dissipation exactly defined in the detail specification, applicable at the upper category temperature, taking account of the derating curve prescribed in the detail specification. Note. -The category dissipation may be zero.

2.2.24

Rated voltage (UR) The d.c. or a.c. r.m.s. voltage of each resistive element calculated from the square root of the product of the rated resistance and the rated element dissipation. Note. -At high values of resistance the rated voltage may not be applicable because of the size and the construction of the resistor (see Sub-clause 2.2.28).

2.2.25

Isolation voltage (applicable only to insulated resistor networks) The maximum peak voltage which may be applied under continuous operating conditions between the resistor network terminations and any conducting mounting surface.

2.2.26

Insulated resistor network A resistor network which fulfils the voltage proof and insulation resistance test requirements and the damp heat steady state test with a polarizing voltage applied when mounted on a metal plate.

2.2.27

Insulation resistance Under consideration.
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2.2.28

Variation of resistance with temperature Variation of resistance with temperature can be expressed either as temperature characteristic or as temperature coefficient as defined below:

2.2.28.1

Temperature characteristic of resistance The maximum reversible variation of resistance produced over a given temperature range within the category temperatures. It is normally expressed as a percentage of the resistance related to a reference temperature of 20 "C. Temperature characteristic of resistance = F, where:

AR is the change in resistance between the two specified ambient temperatures. R is the resistance value at the reference temperature. 2.2.28.2 Temperature coefficient of resistance (a) The relative variation of resistance between two given temperatures (mean coefficient), divided by the difference in temperature producing it. It shall preferably be expressed in parts per million per "C (10-6/Y). R2 - Rl a= Rl x A8' where: A0 (for calculation see Sub-clause 4.10.4) is the algebraic difference, in degree Celsius, between the reference temperature and the specified ambient temperature. Note. -It should be noted that use of the term does not imply any degree of linearity for this function, nor should any be assumed. 2.2.29 Differential resistance/temperature characteristic The difference at a given temperature, between the resistance/ temperature charateristics of any two specified resistors of the same network over a given temperature range. Example of calculation: A(R.T.C.) where: A(R.T.C.) = the differential resistance/temperature characteristic between the two specified resistors expressed in %. = the resistance values of each of the two resistors at the reference ambient temperature (normally 20 'C). = the change in resistance between a given ambient temperature and the reference ambient temperature. This given ambient temperature shall be within the category temperature range. = (100 x % - 100 x %, (X)

Rl and R2

AR1 and AR2
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ISQC 390000:1994 IECQC 390000:1991 2.2.30 Differential temperature coefficient The difference between the temperature coefficients at a given ambient temperature of any two specified resistors in the same network over a given temperature range. Example of calculation:

where:
A(a)

= the differential coefficient of temperature between the two specified resistors expressed in 10B6/*C = the resistance value of each of the two resistors at the reference ambient temperature (normally 20 'C) = the change in resistance value, between a given ambient temperature and the reference ambient temperature. This given ambient temperature shall be within a specified range included in the category temperature. = the algebraic difference, in degrees Celsius, between the reference and the given ambient temperature.

Rl and R2

AR1 and AR2

A0

2.2.31

Differential resistance change The difference between the resistance change of any two specified resistors of the same network at the end of a test. Note. -It is normally expressed in per cent.

2.2.32

Visible damage Visible damage which reduces the usability of the resistor network for its intended purpose

2.2.33

Resistance ratio The ratio of the resistance values of any two specified resistors of the same network. If applicable, the rated value of the ratio and its tolerance are given in the detail specification.

2.2.34

Functional characteristics The functions for which the networks have been designed. These functions shall be defined when necessary by the detail specification which shall state the methods of measurement, the performance requirements and the tests before, during and after which these functions shall be measured.
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ISQC 390000:1994 IECQC 390000:1991 2.2.35 Limiting element voltage The maximum d.c. or a.c. r.m.s. voltage that may be continuously applied to'the terminations of each resistor in the network (it is generally dependent upon size and manufacturing technology of the resistor network).
Where the term a.c. r.m.s. voltage is used in this standard the peak voltage shall not exceed 1,42 times the r.m.s. value.

Note. -This voltage shall only be applied to resistors when the resistance value is equal to or higher than the critical resistance value. 2.2.36 Vapour-phase deposition techniaue IEC Publication 748-20 (l), Sub-clause 2.4.25

The deposition of conducting, insulating or semiconducting films onto solid substrates from a source material in the vapour phase by physical deposition or chemical reaction. 2.2.37 Screen printing technique

The deposition of films onto substrates by pressing pastes (inks) through screens. 2.2.38 Plated film IEC Publication 748-20 (I), Sub-clause 2.4.27

Film obtained through chemical and/or electrochemical deposition. 2.2.39 Termination (Terminal), IEC Publication 748-20 (l), Sub-clause 2.4.28

Conductor (pin, tab, pad, etc... > providing external electrical access to the network. 2.2.40 PackaRe

Total or partial envelope of the network which provides: - mechanical protection; - environmental protection; - outline dimensions. The package may also contain or provide terminations. It may influence the themal characteristics of the network. 2.2.41 Encapsulation IEC Publication 748-20 (l), Sub-clause 2.4.30

Encapsulation is the general process of surrounding the network or components with a protective medium against mechanical and physical chemical stresses. 2.2.42 Protective coating IEC Publication 748-20 (l), Sub-clause 2.4.31

A layer of insulating material applied over the circuit elements for the purpose of mechanical protection and prevention of contamination.
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ISQC 390000:1994 IECQC 390000:1991 2.2.43 Embedding IEC Publication 748-20 (l), Sub-clause 2.4.32

A process using resins which can be hardened to produce a body embedding the electronic assembly for example: 2.2.44 casting; potting; dip-coating; transfer moulding.

Process test vehicle A specimen, not necessarily of a circuit but representative of at least one operation in the production line for the circuit to be quaiified, and on which tests can be carried out to validate control of one or more processes.

2.2.45

Capability qualifying circuit (CQC) A test specimen used to assess, in part or in whole, a declared capability. It may be either a specially designed test specimen or a normal product circuit, or a combination of both.

2.2.46

Part-completed component A component taken uncompleted from its production line. It cannot be used for complete assessment to the specification applicable in its normal finished state.

2.2.47

Added component A component which is connected mechanically and electrically to a substrate.

2.2.40

Screening Examination or testing applied to all products in a lot.

2.2.49

Assessment level Reflects the degree of assurance the purchaser has that the component meets the specification. It indicates the balance between lot-by-lot and periodic testing and severity of the Inspection level and AQL's of the sampling plans. See IEC Guide 102.

2.3 2.3.1

Preferred values General Each sectional specification shall prescribe the preferred values appropriate to the Sub-family; for rated resistance see also Sub-clause 2.3.2.

2.3.2

Preferred values of rated resistance The preferred values of rated resistance shall be taken from the series specified in IEC Publication 63.

2.3.3

Preferred dimensions Dimensions shall preferably be taken from IEC Publication 191-2.
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ISQC 390000:1994 IECQC 390000:1991 2.4 2.4.1 2.4.1.1 Marking General The information given in the marking is selected from the following list; the relative importance of each item is indicated by its position in the list: a) network identification which enables reference to the detail specification for identification of each element. b) the identification of terminations as given in the detail specification. c) date of manufacture. d) detail specification and style reference. e) manufactur+xr's name or trade'mark. f) mark of conformity and assessment level (if appropriate). 2.4.1.2 The netwokk shall be clearly marked with a) and b) above and with as many of the remaining items as practicable. Any duplication of information in the marking should be avoided. The package containing the networks shall be clearly marked with the information listed in a), c), d), e) and f) above. Any additional marking shall be so applied that no confusion can arise. Coding When coding is used for resistance value, tolerance or date of manufacture, the method shall be selected from those given in IEC Publication 62.

2.4.1.3

2.4.1.4

2.4.2
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SECTION TUREE - QUALITY ASSESSMENT PROCEDURES

3. 3.1 3.1.1

Quality assessment procedures Qualification Approval/Quality Assessment Systems When these documents are being used for the purposes of a full quality assessment system such as the IEC Quality Assessment System for Electronic Components (IECQ), with Qualification Approval and Quality Conformance Inspection, the procedures of Sub-clauses 3.4 and 3.5 shall be complied with. When these documents are used ouside such quality assessment systems as the IECQ system for purposes such as design proving or type testing, the procedures and requirements of Sub-clause 3.5a may be used, but the tests and parts of tests shall be applied in the order given in the test schedules. Primary StaRe of Manufacture The primary stage of manufacture is the production of the first layer onto the surface of a substrate.

3.1.2

3.2

3.3,

Manufacturina stanes in a Factory of an Approved Manufacturer in a nonIECQ Member Country and Sub-contracting. ManufacturinR staRes in a factory of an approved manufacturer IECQ member country. in a non-

3.3.1

a>Networks

manufactured by an approved manufacturer in a factory of his company in a non-IECQ member country can be delivered under the system only if the conditions of IEC Publication QC 001002, Sub-clause 10.3 are met.

b) The sectional specification shall indicate if, for technical reasons
only, the principle of Extension of Manufacturers Approval shall not be applied for a given sub-family or type of network. 3.3.2 SubcontractinR of manufacturinn Processes Fixed resistor networks that are partly manufactured in a factory other than the approved manufacturer's can be delivered under the system only when the conditions of IEC Publication QC 001002, Sub-clauses 10.3 and 11 are met. The subcontracted processes may be either: the film production, or the trimming of elements, or the mounting of components, or the encapsulation. Not more than two of these four named processes shall be subcontracted. Where the primary stage of manufacture is subcontracted, this shall be the only one allowed. The responsibility for design of the film layout shall not be subcontracted.
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When manufacturing processes are subcontracted, the following conditions apply:

a) The National Supervising Inspectorate (NSI) shall be satisfied that
the Chief Inspector of the manufacturer of the resistor networks who is certifying the circuit under the IECQ System has been provided with the full quality assurance and inspection documentation from the production facility outside the IECQ, and that he has the responsibility for the inspection procedures of the subcontractor. Such documentation shall include the inspection records for each sample of the product which undergoes inspection.

b) The Chief Inspector shall be provided with the production line process charts, the defined inspection points, the inspection requirements at each stage and the quality control requirements, together with the procedures for the transfer of the parts from the place of manufacture to the approved manufacturer who is certifying the component. The NSI shall be informed and have access to this documentation and be able to verify the application of these requirements.

c) Any changes in inspection requirements and manufacturing procedures
shall be reported back to the IECQ approved manufacturer's Chief Inspector who is certifying the components. These changes shall be declared on the documentation accompanying the transferred parts. The significant changes shall be reported by the approved manufacturer's Chief Inspector to the NSI.

d) The IECQ approved manufacturer's Chief Inspector shall satisfy the
NSI that the assurance of quality of the final products is not thereby reduced.
3.4

Manufacturer Approval To obtain manufacturing approval the manufacturer shall meet the requirements of IEC Publication QC 001002 and shall state the technological class(es) for which he seeks approval according to Table I of Section 1.

3.5

Approval Procedures To qualify a circuit, either as a custom-built or as a standard/ catalogue item, either of the following two procedures may be used. These procedures conform to those stated in IEC Publication QC 001002, Section Two. To cover the different requirements of various electronics market sectors, four assessment levels (D,E,F and G) are specified for approval as described in the sectional specification. The detail specifications may introduce additional tests and/or tighter inspection plans than those given in the relevant sectional specification. They shall not, however, relax the requirements of the generic specifiction and the sectional and blank detail specifications. The detail specification and certificate of conformity shall indicate whether the Qualification Approval procedure or ,the Capability Approval procedure has been used and which level of assessment has been applied.
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a> Qualification Approval

The procedures and programme of tests for the appropriate assessment and severity level for the networks to be qualified, is described in Sub-clause 3.6 and the relevant sectional and blank detail specification.

b) Capability Approval
The networks and CQCs are tested in combination'and approval given to a manufacturing facility on the basis of validated design rules, processes and quality control procedures, as described in Sub-clause 3.7 and the relevant sectional specification. Note. -With Capability Approval in addition to the testing of products, the manufacturer specifies in a Capability Manual his procedures for design, materials, processes and accepts monitoring of these by the NSI. Control is exercised by the combination of the lot-by-lot tests on all products released, together with periodic tests on Capability Qualifying 'Circuits (CQCs) and if applicable, with tests on process vehicles, to validate the capability on a routine basis. Capability Approval is usually convenient when structurally similar film resistor networks based on common design rules, are manufactured in small or large quantities, by a group of common processes, even though they may have different electrical functions. In the case of custom-built networks, the customer and manufacturer will agree the detail specification. 3.6 3.6.1 Qualification Approval Procedures Granting of Qualification Approval To obtain Qualification Approval the manufacturer shall comply with:

- the general requirements of the rules of procedure governing qualification approval as defined in IEC Publication QC 001002, clause 11.3. - the requirements for the primary stage of manufacture which is defined in Sub-clause 3.2 of this document. 3.6.2 In addition to the requirements of Sub-clause 3.6.1, procedures a) or b) below shall apply: a) The manufacturer shall produce test evidence of conformance to the specification requirements on three inspection lots for lot-by-lot inspection taken in as short a time as possible and one lot for periodic inspection. No major changes in the manufacturing process shall be made in the period during which the inspection lots are taken.
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ISQC 390000:1994 IECQC 390000:1991 Samples shall be taken from the lots in accordance with IEC Publication 410 (see Appendix A). The sample shall contain the highest and lowest resistance values represented in the lot and a critical value when this value falls between such high and low values. The highest and lowest resistance values so selected shall define the resistance range for which qualification approval is granted. Normal inspection shall be used, but when the sample size would give acceptance on zero defectives, additional specimens shall'be taken to meet the sample size required to give acceptance on one defective.

b) The manufacturer shall produce test evidence to show conformance to
the specification requirements on the fixed sample size test schedule given in the sectional specification. The specimens taken from the sample shall be selected at random from current production or as agreed with the National Supervising Inspectorate. 3.6.3 Maintenance of Qualification Approval qualification Approval obtained as part of a Quality Assessment System shall be maintained by regular demonstration of compliance with the ,requirements for Quality Conformance (see Sub-clause 3.8). Otherwise this qualification approval must be verified by the rules for the maintenance of Qualification Approval given in the Rules of Procedure of the IEC Quality Assessment System for Electronic Components (IEC Publication QC 001002, Sub-clauses 11.5.2 and 11.5.3.). 3.6.4 Structurally Similar Components Resistor networks considered as being structurally similar are resistor networks produced with similar processes and materials, though they may be of different sizes and values. The grouping of structurally similar components for the purpose of qualification approval and quality conformance inspection shall be prescribed in the sectional specification. 3.6.5 Materials, Piece Parts and Components Materials, piece parts and components other than those approved under the IECQ system may also be used provided the manufacturer's Chief Inspector is satisfied as to their conformance to the relevant specification and that'the quality of the completed circuits shall not be reduced by their use. This is achieved by: (a) the provision of adequate procurement documents: and (b) the application of adequate vendor assessment, control procedures and acceptance tests. The NSI shall have access to the data on which the manufacturer's Chief Inspector has based his acceptance of these items. 3.6.6 ChanRes in ManUfaCtUrinR Approval See IEC Publication QC 001002, Sub-clause 11.4.
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ISQC 390000:1994 IECQC 390000:1991 When the change does not affect the quality of the approved component, no formal approval tests are required; though the Chief -Ins&&or may, at his discretion, request supporting data or tests to satisfy himself. 3.6.7 Procedure in the Event of Failure in a Periodic Test

The appropriate requirements of IEC Publication QC 001002, Subclause 12.6 shall apply. 3.7 3.7.1 3.7.1.1 Capability Approval Procedures Capability General A capability in any stated resistor network technology consists of: se-

a>The

complete design, material preparation and manufacturing quences, including control procedures and tests.

b) The performance limits claimed for the processes and products, i.e.,
those specified for the CQC's and any other relevant test vehicles.

C> The range of mechanical structures for which approval is granted. d) The range of added components used.
From time to time a Capability may be extended'or reduced to suit the forecast needs of the manufacturer. The NSI shall be advised of all relevant changes. Sub-clause 3.7.5 gives further details. A Capability Manual shall be prepared by the manufacturer with Sub-clause 3.7.7. 3.7.1.2 Limits of Capability All guaranteed performance limits identified by the manufacturer in his Capability Manual as applicable to his designs, film elements and finished products. These shall be assessed periodically in accordance with Sub-clause 3.7.2 and the latest issue of the Capability Manual. 3.7.1.3 Added components All added components shall be purchased, inspected and tested in accordance with the procedures given in the manufacturer's Capability Manual. The manufacturer's Chief Inspector shall be satisfied as to their conformance with the relevant component specifications and that the quality of the final circuits shall not be reduced by their use. The NSI shall have access to the data on which he has based his acceptance of added components. 3.7.1.3.1 Qualified components Qualified components under the IECQ system may be incorporated without specific testing. in accordance
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Non-qualified components Non-qualified components are permitted for use when they conform to the requirements of the relevant component specification when tested as part of the CQC's in accordance with test schedules for initial capability approval and subsequent lot-by-lot and periodic testing given in the sectional specification. Structural Similarity rules given in the sectional specification of the appropriate IEC component specification apply.

3.7.2

Granting of Capability Approval To obtain Capability Approval the manufacturer shall: a) Apply the rules governing this procedure as described in IEC Publication QC 001002, Sub-clause 11.7. b) Prepare a Capability Manual in accordance with Sub-clause 3.7.7 of this specification and to submit it to the NSI for acceptance with reference to Appendix B of the relevant sectional specification. c) Satisfy the NSI that the selection of CQC's is representative of the circuits to be released in accord&nce with the Structural Similarity rules prescribed in the sectional specification and fully assesses all capability boundaries, the range of materials` and components (including sources used) and the range of products claimed in the Capability Manual. d) Declare to the NSI the test schedule and the relevant test severities for the initial Capability Approval testing. e) Carry out the test programme in accordance with initial capability approval testing and the manufacturer's related CQC specifications and any relevant process test vehicle specification. f) Submit the test results to the NSI for approval. g) A capability approval report shall- be prepared containing the following information:

(1) A reference to issue number and date of capability manual.

(2) Programme for capability approval as detailed in c) and d)
above. (3) Test results obtained during the programme. (4) Abstract of description of capability. (5) Programme of maintenance of capability. 3.7.3 3.7.3.1 Maintenance of Capability Approval

_

Capability Approval shall be maintained through lot-by-lot tests and periodic tests as described for Quality Conformance Inspection according to the applicable detail specification.
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The manufacturer shall satisfy the NSI:

a>That

the selection of CQC's remains representative of the products released and in accordance with the Structu-al Similarity rules prescribed in the sectional specification.

b) That the Maintenance of Capability programme continues to meet the
requirements of the appropriate groups of the periodic testing and including where applicable the requirements of any Process Test Vehicle. For each test sequence the CQC's selected according to the Structural Similarity rules as representative of current product released, shall each be taken in the number prescribed for that test sequence.

c> That

the limits of the Capability have been successfully re-assessed in accordance with periodic testing within the 12 months following initial approval and every two years thereafter.

Note. -Approved limits extensions granted after initial approval require reassessment related to their individual approval dates. 3.7.3.3' The manufacturer shall have maintained continuous production as follows:

a>The

processes specified in the Capability Manual, including any additions/deletions agreed with the NSI since initial approval and any sub-contracted processes, remain unchanged.

b) There has been no change in the place of manufacture including
sub-contracted processes and final tests.

c> There
3.7.4

has been no break exceeding 6 months in the manufacturer's declared Maintenance of Capability programme.

Structural Similarity The grouping of structurally similar circuits (including CQC's 'and Process Test Vehicles) for the purpose of initial Capability Approval and Quality Conformance Inspection shall be prescribed in the relevant sectional specification.

3.7.5

Changes in the Approved Capability See IEC Publication QC 001002, Sub-clause 11.7.3.4 with the following details: When the change does not affect the original capability approval, no formal approval tests are required; though the Chief Inspector may, at his discretion, request supporting data or tests to satisfy himself.
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Reduction in capability When a manufacturer wishes to reduce the scope of his approved capability, the NSI shall be satisfied that the amended capability manual, selection of CQCs and Process Test Vehicles properly define and assess the reduced capability.

3.7.6

Procedure in the Event of Failure in a Periodic Test _ The appropriate requirements of IEC Publication QC 001002, Sub-clause 12.6 shall apply. When Sub-clause 11.7.3.6 of IEC Publication QC 001002 applies the deficiency shall be corrected within six months. If this requirement cannot be fulfilled the capability approval shall be reduced accordingly. Capability Manual The content of the Capability Manual shall be in accordance with the requirements of the relevant sectional specification (see IEC Publication 1045-2, Appendix B). The Capability Manual shall give the required information either directly or by reference to internal manufacturing documents. The NSI shall treat the manufacturer's Capability Manual as a confidential document. The manufacturer may, if he so wishes, disclose part or all of it to a third party.

3.7.7

3.8

Quality Conformance Inspection The blank detail specification(s) associated with a sectional specification shall prescribe the test schedule for Quality Conformance Inspection. This schedule shall also specify the grouping, sampling and periodicity for the lot-by-lot and periodic inspection. Inspection Levels and AQLs shall be selected from those given in IEC Publication 410. If required, more than one schedule may be specified.

3.8.1

Certified Records of Released Lots IEC Publication QC 001002, Sub-clause 12.3 with the following details: When certified records of released lots are prescribed in the relevant specification and are requested by a purchaser, the following information shall be given as a minimum: - attributes information (i.e. number of networks tested and numbers of defective networks) for tests in the sub-groups covered by periodic inspection without reference to the parameter for which rejection was made.
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ISQC 390000:1994 IECQC 398880:1991 - variables information for the change in resistance after the 1 000 h endurance test. 3.8.1.1 Attributes information

When the relevant detail specification requires that attributes information shall be recorded, the following procedures shall be used: (1) When a sub-group comprises a single conditioning test, the total number of rejected resistor networks shall be recorded together with the test in which the failures occurred but without reference to the parameters for which the rejection was made. (2) When a sub-group comprises a number of conditioning tests, the relevant detail specification shall state whether the results shall be recorded for the individual conditioning tests or for a number of them as a group. For the purposes of this specification, the climatic sequence shall be deemed to form a single conditioning test. 3.8.1.2 Measurements information

The relevant detail specification shall*state which tests are to be reported in the Certified Record of Released Lots as measurements information. It shall also state whether results may be aggregated, e.g. by rated dissipation, ranges of rated resistance, etc. As a minimum, the results of all electrical endurance tests shall be presented as measurements information. Note. -The contents of the Certified Records of Released Lots shall comply with the requirements given in the Rules of Procedure for the IEC Quality Assessment System for Electronic Components (IEC Publication QC 001002, Sub-clause 14.3). 3.8.2 Delayed delivery Fixed resistors networks held for a period exceeding two years (unless otherwise specified in the sectional specification), following the release of the lot shall, before delivery, be re-examined for solderability and resistance as specified in Group A or B Inspection of the detail specification. The re-examination procedure adopted by the manufacturer's Chief Inspector shall be approved by the National Supervising Inspectorate. Once a "lot" has been satisfactorily re-inspected, its quality is re-assured for the specified period. 3.8.3 Release for delivery before the completion of Group B tests When the conditions of IEC Publication 410 for changing to reduced inspection have been satisfied' for all Group B tests, the manufacturer is permitted to release components before the completion of such tests.
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Alternative test methods The test and measurement methods given in the relevant specification are not necessarily the only methods which can be used. However, the manufacturer shall satisfy the National Supervising Inspectorate that any alternative methods which he may use will give results equivalent to those obtained by the methods specified. In case of dispute, for referee and reference purposes specified methods only shall be used.

3.10

Unchecked parameters Only those parameters of a component which have been specified in a detail specification and which were subject to testing can be assumed to be within the specified limits. It should not be assumed that any parameter not specified will remain unchanged from one component to another. Should for any reason it be necessary for (a) further parameter(s) to be controlled, then a new, more extensive, specification should be used. The additional test method(s) shall be fully described and appropriate limits, AQL*s and inspection levels specified.
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ISQC 398808:1994 IECQC 398800:1991 SECTION FOUR - TEST AND MEASUREMENT PROCEDURES

4.

Test and measurement nrocedures General The sectional and/or blank detail specification shall contain tables showing the tests to be made, which measurements are to be made before and after each test or sub-group of tests, and the sequence in which they shall be carried out. The stages of each test shall be carried out in the order written. The measuring conditions shall be the same for initial and final measurements. If national specifications within any Quality Assessment System include methods other than those specified in the above documents, they shall be fully described. The issue and amendment status of any IEC Publication 68 test in this section is given in Sub-clause 2.1.

42 4.2.1

Standard atmospheric conditions Standard atmospheric conditions for testing Unless otherwise specified, all tests and measurements shall be made under standard atmospheric conditions for testing as given in Subclause 5.3 of IEC Publication 68-l: Temperature: 15 'C - 35 'C Relative humidity: 45% - 75% Air pressure: 86 kPa - 106 kPa (860 mbar - 1 060 mbar). Before the measurements are made, the resistor networks shall be stored at the measuring temperature for a time sufficient to allow the entire resistor network to reach this temperature. The same period as is prescribed for recovery at the end,of a test is normally sufficient for this purpose. When measurements are made at a temperature other than the specified temperature, the results shall, when necessary, be corrected to the specified temperature. The ambient temperature during the measurements shall be stated in the test report. In the event of a dispute, the measurements shall be repeated using one of the referee temperatures (as given in Sub-clause 4.2.3) and such other conditions as are prescribed in this specification. When tests are conducted in a sequence the final measurements of one test may be taken as the initial measurements for the succeeding test. Note. -During measurements the resistor networks shall not be exposed to draughts, direct sun-rays or other influences likely to cause error.
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ISQC 390000:1994 IECQC 390000:1991 4.2.2 Recovery conditions Unless otherwise specified, recovery shall take place under the standard atmospheric conditions for testing (Sub-clause 4.2.1). If recovery has be made under closely controlled conditions, the controlled recovery conditions of Sub-clause 5.4.1 of IEC Publication 68-l shall be used. 4.2.3 Referee conditions For referee purposes, one of the standard atmospheric conditions for referee tests taken from Sub-clause 5.2 of IEC Publication 68-1, as given below, shall be chosen: Temperature 20 23 25 27 4.2.4 f f f i 1 1 1 1 'C 'C 'C 'C Relative humidity 63% 48% 48% 63% 67% 52% 52% 67% 86 86 86 86 kPa kPa kPa kPa Air pressure 106 106 106 106 kPa kPa kPa kPa (860 (860 (860 (860 mbar mbar mbar mbar 1 1 1 1 060 060 060 060 mbar) mbar) mbar) mbar).

Reference conditions For reference purposes, the standard atmospheric conditions for reference given in Sub-clause 5.1 of IEC Publication 68-l apply: Temperature: Air pressure: 20 'C 101,3 kPa (1 013 mbar)

4.3

Drying When drying is prescribed, the resistor network shall be conditioned before measurement is made using Procedure I or Procedure II as prescribed in the detail specification. Procedure I: for 24 f 4 h in an oven at a temperature of 55 f 2 'C and at a relative humidity not exceeding 20%. Procedure II: for 96 f 4 h in an oven at 100 f 5 'C. The resistor network shall then be allowed to cool in a desiccator using a suitable desiccant, such as activated alumina or silica gel, and shall be kept therein from the time of removal from the oven to the beginning of the specified tests.

4.4 4.4.1

Visual examination and check of dimensions External visual examination and marking Unless otherwise specified, visual examination (see Sub-clause 2.2.25) shall be performed under normal factory lighting and viewing conditions. Inspection shall include the following items: - marking and its legibility - terminal identification - appearance (e.g. broken encapsulation, cracks, etc...; in case of dispute a magnification up to 10 x may be used)
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ISQC 390000:1994 IECQC 390000:1991 4.4.2 Dimensions (gauging) The dimensions indicated in the detail specification as being suitable for gauging shall be checked, and shall comply with the values prescribed in the detail specification. 4.4.3 Dimensions (detail)

All dimensions prescribed in the detail specification shall be checked and they shall comply with the values prescribed. 4.4.4 Definition of axis for mechanical tests Orientation For those methods which involve observation or the application of external forces which must be related to the orientation of the device, such orientations and direction of forces applied shall be in accordance with Figure 1. For other configurations the definitions of the axis shall be given in the detail specification. Note. -The Yl force application is such that it will tend to lift the network off the substrate or the wires off the network.
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Note. -The major cross section shall be defined in the detail specification.
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Resistance Measurements of resistance of each resistor element which is accessible shall be made by using a direct voltage of a small magnitude for as short a time as practicable, in order that the temperature of the resistance element will not rise appreciably during measurement. In the event of conflicting results attributable to such test voltages, the voltage specified in the following table shall be used for referee purposes. TABLE II

4.5.1

Rated resistance (R)

Measuring voltage v+O - 10% 0,l (see note) 0,3 1 3 10 25 50

10 Q 100R 1kQ 1OkQ 1OOkQ 1MR

< 'T 7 7 7 z

R< 10R R < 100 R R< 1kR R < 1OkQ R < 1OOkQ R < 1MO R

Note. -When the rated resistance is less than 10 R-the measuring voltage shall be so chosen that the resistor is dissipating less than 10% of its rated dissipation, but shall not exceed 0,l V. The accuracy of the measuring method shall be such that the total error does not exceed 10% of the tolerance. When the measurement forms part of a test sequence, it shall be possible to measure a change of resistance with an error not exceeding 10% of the maximum change permitted for that test sequence. 4.5.2 The resistance value at 2O'C shall correspond to the rated resistance taking into account the tolerance. Resistance ratio "The d.c. resistance ratio of any combination of resistors in the network shall be measured by using a suitable ratio measuring-bridge or by measuring and recording the d.c. resistance value of each applicable resistor and calculating the ratio and the ratio tolerance by use of the formula listed below: Resistance ratio = f Rref

4.6

where: R,,f is the resistance of the reference element r is the resistance of the element being measured
x

Resistance ratio tolerance (x) = Actual ratio - Specified ratio Specified ratio

100
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ISQc 390000:1994 IECQC 390000:1991 The accuracy of the measuring method shall be such that the total error does not exceed f 10% of the ratio tolerance. When the ratio tolerance change forms part of a test sequence requirement it shall be possible to measure the change of the ratio tolerance with an error not excee,ding 10% of the maxim- change permitted for that test sequence. The measured ratio at 20 "C shall correspond with the rated ratio taking into account the specified ratio tolerance. 4.7 Functional characteristics When the resistance element characteristics cannot be accurately described by d.c. resistance measurements or d.c. resistance ratio measurements this shall be specifically stated in the detail specification. The detail specification shall then describe in detail the functional electrical requirements and the method of measurement of these electrical requirements. Requirements for alternating current testing shall be specified in the detail specification. 4.8 Insulation resistance (insulated styles only) Unless.otherwise specified in the detail specification a d-c. voltage of 100 f 15 V shall be applied, of which the polarity may be specified in the detail specification. 4.8.1 Insulation resistance between terminations (or groups of terminations1 The insulation resistance shall be measured between each isolated element and all other elements connected together. The measuring voltage shall be specified in the detail specification. 4.8.2 Insulation resistance between all isolated terminations and the case The insulation resistance shall be measured between metal plates or 61 metal foil tightly held in contact with the case and all terminations of the circuit connected together (except those leads which are electrically connected to the case). The size and positioning of the plates or foil shall be such as to leave a space of 1 to 1,5 mm between the edge of the plates or the foil and each termination. 4.8.3 The insulation resistance shall be not less than that prescribed in the relevant specification. VoltaRe proof (insulated networks only) The test voltage shall be applied between the terminations of the resistor network connected together (except those terminations which are electrically connected to the case) as one pole, and metal plates or a metal foil as the other pole. The size and positioning of the plates or foil shall be such as to leave a space of 1 mm to 1,5 mm between the edge of the plates or the foil and each termination. The test voltage shall be alternating (40 Hz to 60 Hz) and shall, be increased, at a rate of about 100 V/s, from zero to a value of 1,42 times the value of the isolation voltage specified in detail specification. After the specified voltage has been reached the voltage shall continue to be applied for 1 min f 5 s. There shall be no breakdown or flash-over.

4.9 4.9.1

4.9.2
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ISQc:390000:1994 1KQC 390000:1991 4.10 4.10.1 variation of resistance with temperature The resistor network shall be dried using either Procedure I or Procedure II of Sub-clause 4.3, as prescribed in the relevant specification. The resistor network shall be maintained at each of the following temperatures in turn or at other temperatures specified in the relevant specification:

4.10.2

b) lower category temperature f 3 'C c) 20 + 5 'C -1 d) upper category temperature f 2 'C

4.10.3

Resistance measurements shall be made on those accessible resistor elements for which a temperature coefficient or a temperature characteristic is specified in the detail specification at each of the temperatures specified in Sub-clause 4.10.2 after the resistor element has reached thermal stability. The condition of thermal stability is judged to be reached when two readings of resistance taken at an interval of not less than 5 min do not differ by an amount greater than that which can be attributed to the measuring apparatus. The temperature of the resistor network at the time of measurement shall be recorded. The error of measurement of temperature shall not exceed 1 'C.

4.10.4

Methods of calculation Note. -Results of one measurement may be used both for the calculation of the temperature coefficient and for the calculation of the temperature characteristic.

4.10.4.1

Temperature characteristic of resistance The temperature characteristic of resistance between 20 'C and each of the other temperatures specified in Sub-clause 4.10.2 shall be calculated from the following formula: Temperature characteristic of resistance = A x !!! R where, if the resistance recorded in Sub-clause 4.10.3 are designed R Rb, Rc, Rd and R,, R and AR are given as shown in the fiilowing table:
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Lower category temperature R AR
I

I

Upper category temperature l/2 (R, + R,)

l/2 (Ra + R,) I
Rb -

R

I

Rd -

R

and where: A = difference between nominal specified temperatures difference between recorded temperatures If the temperatures recorded in Sub-clause 4.10.2 are designated 8,, eb, ec, ed and 9e, the temperature difference (Ae)_ between recorded temperatures are given as shown in the table below: TABLE IV

8

Lower category temperature

Upper category temperature

A0

ea + 9c 8b2 ed-

ec + 9, 2

4.10.4.2

Temperature coefficient of resistance (a) The temperature coefficient of resistance (a) between 20 "C and each of the other temperatures specified in Sub-clause 4.10.2 shall be calculated from the following formula: AR a=G for R, AR and A0 see Sub-clause 4.10.4.1. The temperature coefficient of resistance (a) is normally expressed in parts per'million per degree Celsius (10-6/*C).

4.10.5

The temperature characteristic of resistance or the temperature coefficient of resistance (a), ascertained as described above shall be vithin the limits prescribed in the detail specification for the appropriate category temperature. Non-linear properties The resistors network shall be measured for non-linearity in accordance with IEC Publication 440. When there are specific requirements for non-linearity, they shall be specified in the detail specification.

4.11
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ISQC 398808:1994 IECQC 390008:1991 4.12 4.12.1 Overload The measurements prescribed in the relevant specification shall be made. The resistor network shall be in free air at an ambient temperature of between 15 'C and 35 'C. A voltage shall than be applied to the terminations of the resistor network as prescribed in the detail specification. The value of the voltage and the duration of its application shall be as prescribed in the relevant specification. After recovery for not less than 1 h and no more than 2 h, the resistor networks shall be visually examined. There shall be no visible damage and the marking shall be legible. The measurements prescribed in the relevant specification shall be made. Robustness of terminations The resistor networks shall be subjected to Tests Ua, Ub, UC and Ud of IEC Publication 68-2-21, as applicable. Test Ua, shall be applied to one of each five terminations on the ne;work. The terminations tested for each network shall be varied so that each termination position has been tested in the test sample. The smallest cross section of the termination shall be used for the testing. 4.13.1 The measurements prescribed in the relevant specification shall be made. Test Ual - Tensile This test is in accordance with test Ual of IEC Publication 68-2-21 with the following requirements: The force applied shall be taken from the following: TABLE V

4.12.2

4.12.3

4.13

4.13.2

Nominal crosssectional area (mm21 s s s s s s 5 5 5 2 < 0,05 0,07 0,2 0,s 1,2

Corresponding diameter for circular-section terminations (mm> d d d d d d 2 5 5 5 2 0,25 0,3 0,s 0,8 1,25

Force

(N) 1 2,s 5 10 20 40

0,05 0,07 0,2 0,s 1,2

< < < < <

0,25 0,3 0,s 0,8 1,25

< < < < <

4.13.3

Test Ua9 - Thrust (push test) This test is performed only on those leads which support thrust when the device is being mounted. This test is in accordance with test Ua2 of IEC Publication 68-2-21 with the following requirements:

31

ISQC 390088:1994 IECQC 390000:1991 The applied force per lead shall be taken from the following: TABLE VI

Nominal crosssectional area (1) (mm2) s s s s s s 1. 0,05 1. 0,07 1. 0,2 5 0,5 5 1,2

Corresponding diameter for circular cross section terminations (=) d d d d d d 2 5 2 5 5 0,25 0,3 0,5 0,8 1,25

Force

(N) 0,25 0,50 1 2 4 8

0,05 0,07 0,2 0,5 1,2

< < < < <

0,25 0,3 0,5 0,8 1,25

< < < < <

(1) For circular or flat cross section terminations, the theoretical cross section area is equal to the nominal value given by the component specification. 4.13.4 4.13.4.1 Bending Individual wire or strip terminations This test is in accordance with Test Ub Method 2, of IEC Publication 68-2-21 with the following requirements: Number of bends: two bends in one direction. The force applied shall be taken from the following TABLE VII

Section modulus

b3)
1,5 2,6 1,2 0,5 1,9 x x x x x 10'3 1O-3 10-2 10-l 10-l < < < < < 2, 2, 2, z, z, z, 5 5 5 5 5 1,5 2,6 1,2 0,5 1,9 x x x x x 10-3 1O-3 10-2 10-l 10-l

Diameter of corresponding round leads (mm) d d d d d d 5 5 5 L 5 0,25 0,3 0,5 0,8 1,25

Force

W)
0,5 1,25 2,5 5 10 20

0,25 0,3 0,5 0,8 1,25

< < < < <

4.13.4.2

Row of terminations (Simultaneous bending) This test is in accordance with Test Ub of IEC Publication 68-2-21, Sub-clause 4.5.2.3, Simultaneous bending, and is applicable to rows of terminations that: a) are not intended to be bent by the user and/or b) are preformed for mounting For specimens having more than one row of terminations, the test shall be applied to each row in turn.
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ISQC 390000:1994 IECQC 390000:1991 4.13.5 a) After each of these tests, the resistor networks shall be visually examined. There shall be no visible damage. b) At the conclusion of the last of these tests the measurements prescribed in the relevant specification shall be made. 4.14 Solderability These tests are destructive except where the lead finish is not materially altered by the solderability tests or in the case of circuits to be shipped, the customer is prepared to accept the solderability test samples. Use of electrical rejects is permitted. When considere,d necessary, accelerated ageing may be specified prior to the test. The detail specification shall prescribe the ageing, if applicable. 4.14.1 Resistor networks shall be subjected to test. Ta of IEC Publication 68-2-20 either using the solder bath method (Method 1) or the solder globule method (Method 3) as prescribed by the relevant specification. When the solder bath method (Method 1) is specified, the following requirements apply: Immersion depth: Up to the seating plane, if any, otherwise to a point 2+0 mm from the body or to half the length, - 0p5 whichever is the least. For flexible leads the last 12,s mm of the free end shall be immersed, unless otherwise specified in the detail specification. Bath temperature: 235 f 5 'C Immersion time: 2 f 0,s s When observed under 10 x magnification, the dipped surface shall be covered with a smooth and bright coat-ing with no more than traces (approximately 10%) of scattered imperfections such as pin-holes or un-wetted areas. These imperfections shall not be concentrated in one area. 4.14.3 When the solder globule method (Method 3) is specified, the following requirements apply: Point of application: 5 f 1 mm from the body. Termination selection: when applicable, two terminations on each specimen comprising the sample shall be tested. The terminations shall be selected in a cyclic manner, for instance terminations number 1 and 2 on the first specimen, numbers 3 and 4 on second specimen and so on. Requirement: the solder shall wet the termination within 2,s S.

4.14.2
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ISQC 390080:1994 IECQC 398888:1991 4.15 4.15.1 Resistance to soldering heat If drying is called 'for in the detail specification it shall be stated whether Procedure I or Procedure II of Sub-clause 4.3 shall be used. When the resistance to soldering heat test is to be applied icediately after the solderability test, the drying procedure may be performed prior to the solderability test. The measurements prescribed in the relevant specification shall then be made. 4.15.2 The resistor networks shall then be subjected to test Tb, Method 1A or 1B of IEC Publication 68-2-20 as prescribed in the relevant specification, with the following requirements: A heat shield may be used where it is specified in the detail specification. Immersion depth: Up to the seating plane, if any, otherwise to a point mm from the body or to half the length, 2+0 - 0~~ whichever is the least. For flexible leads the last 12,5 mm of the free end shall be immersed, unless otherwise specified in the detail specification. 4.15.3 After recovery for 24 f 4 h the resistor networks shall be visually examined. There shall be no visible damage and the marking shall be legible. The measurements prescribed in the relevant specification shall be made. Rapid channe of temperature The measurements prescribed in the relevant specification shall be made. The resistor networks shall be subjected to Test Na of IEC Public.%tion 68-2-14 for five cycles. Unless otherwise specified in the relevant specification the duration of the exposure at each of the extremes of temperature shall be 30 min. The resistor networks shall then remain under standard atmospheric conditions for recovery for not less than 1 h nor more than 2 h. 4.16.3 After recovery, the resistor networks shall be visually examined. There shall be no visible damage. The measurements prescribed in the relevant'specification made. 4.17 4.17.1 Shock The resistor network shall be mounted as indicated in the relevant specification. The measurements prescribed in the relevant specification shall be made. shall be

4.16 4.16.1

4.16.2

4.17.2
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4.17.3 The &%istor network shall be subjected to Test Ea of IEC Publication 68-2-27 using the degree of severity prescribed in the relevant specification. When prescribed in the detail specification measurement of resistance shall be made at intervals during the test as prescribed in the relevant specification. After the test, the resistor networks shall be visually examined. There shall be no visible damage. The measurements prescribed in the relevant specification shall be made. 4.18 4.18.1 Vibration The resistor network shall be mounted as indicated in the relevant specification. The measurements prescribed in the relevant specification shall be made. Unless otherwise prescribed by the relevant specification the resistor networks shall be subjected to Procedure B4 of Test Fc of IEC Publication 68-2-6 using the degree of severity prescribed in the relevant specification. When specified in the detail specification, during the last thirty minutes of the vibration test in each direction of movement, an electrical measurement shall be made to check intermittent contacts or open or short circuit. The duration of the measurement shall be the time needed for one sweep of the frequency range from one frequency extreme to the other. 4.18.4 After the test the resistor network shall be visually examined. There shall be no visible damage. When the resistor networks are tested as specified in Sub-clause 4.18.3, there shall be no intermittent contact greater than or equal to 0,s ms, nor open or short circuit. The measurements prescribed in the relevant specification shall be made. Climatic sequence In the climatic sequence, an interval of 3 days maximum is permitted between any of the tests, except that the cold test shall be applied immediately after the recovery period specified for the first cycle of the damp heat, cyclic, Test Db. 4.19.1 Initial measurements

4.17.4

4.17.5

4.18.2

4.18.3

4.19

a>The

resistor networks shall be dried using either Procedure I or Procedure II of Sub-clause 4.3 as prescribed in the relevant specification.

b) The measurements prescribed in the relevant specification shall be
ma'de.
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ISQC 390000:1994 IECQC 390000:1991 4.19.2 Dry heat The resistor networks shall be subjected to Test Ba of IEC Publication 68-2-2 at the upper category temperature for a duration of 16 h. 4.19.3 Damp heat, cyclic, Test Db, first cycle The resistor networks shall be subjected to Test Db of IEC Publication 68-2-30 for one'cycle of 24 h, using a temperature of 55 'C (Severity b). 4.19.4 Cold The resistor networks shall be subjected to Test Aa of IEC Publication 68-2-l at the lower category temperature for a duration of 2 h. 4.19.5 Low air pressure

a>The

resistor networks shall be subjected to Test M of IEC Publication 68-2-13, using the degree of severity prescribed in the relevant specification.

b) The test shall be carried out at a temperature of between 15 'C and
35 "C. The duration of the test shall be 1 h. 4.19.6 Damp heat, cyclic, Test Db. remaining cycles The resistor networks shall be subjected to Test Db of IEC Publication 68-2-30 for the following cycles of 24 h as indicated in the table below, at a temperature of 55 'C (severity b). TABLE VIII

Categories -/-/56 -/-/21 -/-/lO -/-/04

Number of cycles 5 1 1 none

4.19.7

D.C. load At the end of the test, the resistor networks shall be subjected to the standard atmospheric conditions for testing. The time of transfer shall be-as short as possible and shall not exceed 5 min. At 30 f 5 min after removal from the chamber, the resistor networks shall be subjected to a d.c. voltage for one minute. The voltage shall be the rated voltage, or the limiting element voltage, whichever is the smaller. The resistor networks shall then remain in the standard atmospheric conditions for testing for not less than 1 h and not more than 2 h.

4.19.8

The resistor network shall then be visually examined. There shall be no visible damage and the marking shall be legible. The measurements prescribed in the relevant specification shall then be made.
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4.20 4.20.1

Damp heat, steady state The measurements prescribed in the relevant specification shall be made. The resistor networks shall be subjected to Test Ca of IEC Publication 68-2-3 using the degree of severity corresponding to the climatic category of the resistor as indicated in the relevant specification. For insulated networks which have individual resistor elements with values of 1 1 000 R, the resistor network shall be divided into three groups:

4.20.2

4.20.2.1

a>The

first group shall be subjected to this test without voltage applied.

b) The second group shall be subjected to the test with a d.c. voltage
applied between those pairs of terminations which give the most direct access to the resistor elements with a value of 2 1 000 R. The voltage to be applied to all elements to be tested shall be selected from the following series: 4, 6,3, 10, 16, 25, 40, 63 and 100 V. The voltage selected shall be the closest value to that derived from a calculation of the voltage required for dissipating 0,Ol times the rated dissipation in the element with the lowest resistance value to which it will be applied. Throughout the test period the voltage shall not exceed the limiting element voltage of any resistance element.and the total network dissipation shall not exceed 0,Ol times the rated network dissipation.

c> The

third group shall be subjected to the test with a direct voltage of 20 f 2 V applied between the mounting plates or foil as specified in Sub-clause 4.8.2 and all terminations not connected to the case. The mounting plates are connected to the negative pole and the termination to the positive pole of the voltage source. The voltage shall be applied continuously throughout the test.

4.20.2.2

For insulated resistor networks which do not have resistor elements with values of 1 1 000 R, the lot shall be divided into two groups and only tests a) and c) of Sub-clause 4.20.2.1 shall be carried out. For uninsulated resistor networks and for networks with complex circuits which cannot be tested according to Sub-clauses 4.20.2-l or 4.20.2.2, the entire lot shall be tested without voltage applied, unless a different procedure is specified in the relevant specification. D.C. load At the end of the test, the resistor networks shall be subjected to the standard atmospheric conditions for testing. The time of transfer shall be as short as possible and sha.11 not exceed 5 min. At 30 f 5 min after removal from the chamber, the resistor networks shall be subjected to a d.c. voltage for one minute. The voltage shall be the rated voltage or the limiting element voltage, whichever is the smaller. The resistor networks shall then remain in the standard atmospheric conditions for testing for not less than 1 h and not more than 2 h.

4.20.2.3

4.20.3
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The resistor networks shall then be visually examined. There shall be no visible damage and the marking shall be legible. The measurements prescribed in the relevant specification shall then be made. Endurance The rated dissipation shall always be given with reference to an ambient temperature of 70 'C and shall be verified by means of the endurance test at 70 'C. When changes in the slope of the derating curve occur at temperatures other than 70 'C, one of the following additional procedures shall apply: 1) At temperatures lower than 70 'C (e.g. where a resistor network is derated linearly from 20 'C, through 70 'C, to zero dissipation at the upper category temperature, or where a resistor network has constant dissipation from 20 'C to 40 'C and is then derated linearly from 40 l C, through 70 'C to zero dissipation at the upper category temperature) the resistor networks shall be subjected to the conditions specified in Sub-clause 4.21.1 (Endurance at 70 'C) except that:

4.21

a> the

test temperature shall be that at which the change of the slope of the derating curve occurs.

b) the voltage to be applied shall be that calculated from the
square root of the product of the rated resistance and the dissipation at test temperature or it shall be the limiting element voltage, whichever is the smaller. The test dissipation shall be calculated using the following formula:
I -

70 - et Pt - PR + (PR - PC) BUC - 70

where: Pt = Dissipation at test temperature PR = Rated dissipation
PC

in Watts l-J

= Category dissipation

et = Test temperature in 'C 8UC= Upper category temperature I 2) At temperatures higher than 70 'C (e.g. when a resistor network maintains its rated dissipation constant from 20 'C, through 70 'C, to (for instance) 125 'C and then is derated linearly to either zero dissipation or the category dissipation at the upper category temperature) the resistor networks shall be subjected to the conditions specified in Sub-clause 4.21.1 (Endurance at 70 'C) except that the test temperature shall be that at which the change in the slope of the derating curve occurs.
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The requirements for intermediate and final measurements in (1) and (2) above shall be the same as those specified in the relevant specification for the endurance test used to verify the rated dissipation. 4.21.1 4.21.1.1 Endurance at 70 'C The measurements prescribed in the relevant specification shall be made. The resistor networks shall be subjected to an endurance test of 42 days (1 000 h) at an ambient temperature of 70 f 2 'C. The relevant specification may specify an extended duration of the test (see Sub-clause 4.21.1.8). When all resistor elements are directly accessible to the terminations a d.c. voltage shall be applied to each resistance element to give rated dissipation during the test. The resistance elements can be connected in series, in parallel or series - parallel providing control can be maintained within f 5% of the rated voltage. If the total of all rated resistor element dissipations exceeds the rated network dissipation, the voltage shall not be applied to a different resistor element or elements on each network so that the rated network dissipation is not exceeded. Sufficient test samples shall be tested in this case so that each resistor element has full dissipation on at least 3 test sample networks. When all resistor elements are not individually accessible the applied voltage shall be chosen so that:

4.21.1.2

4.21.1.3

a> the

maximum element dissipation is applied to each resistance element possible without exceeding any rated resistor element dissipation and

b) the rated network dissipation is not exceeded.
or as specified in the relevant specification. The voltage shall be applied in cycles of 1,5 h on and 0,5 h off throughout the test; this voltage shall be the rated voltage or the limiting element voltage whichever is the smaller. The applied voltage shall be within f 5% of this voltage. Note. -The half-hour off periods are included in the total test duration specified in Sub-clause 4.21.1.2. 4.21.1.4 There shall be no undue draught over the resistor networks. If forced air circulation is used in the test chamber, the resistor networks shall be protected so that there is no draught, other than by natural convection, over the resistor networks. The size of the testing chamber and the number of resistor networks under test shall be such that when all resistor networks are fully loaded, the heat produced by them shall be less than that required to maintain the atmosphere in the chamber at 70 'C so that the temperature can still be controlled by the heating element. The temperature controlling elements shall be suitably spaced from the resistor networks and shall be shielded so as not to be directly influenced by the radiation of the resistors networks.

4.21.1.5
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It shall be assumed in this test that the ambient temperature of the resistor networks is 70 'C. 4.21.1.6 After approximately 48 h, 500 h and 1 000 h the resistor networks shall be removed from the chamber and allowed to recover under standard atmospheric conditions for testing for not less than 1 h and not more than 4 h. The removal from the chamber shall take place at the end of the half-hour off period. After intermediate measurements the resistor networks shall be returned to the test chamber. The interval between the removal of any resistor network from the chamber and its return to the chamber shall not exceed 12 h. Alternatively resistance change measurements may be made at test temperature. In that case at the beginning of the test an additional resistance measurement at test temperature for reference purposes has to be made. However initial and final measurements shall always be made under standard atmospheric conditions for testing. Note. -For a particular specimen the same procedure shall always apply. 4.21.1.7 The resistor networks shall be visually examined. There shall be no visible damage. The measurements prescribed in the relevant specification shall then be made. After 1 000 h the insulation resistance shall be measured (insulated resistor networks only) and the value shall be not less than that prescribed in the relevant specification. 4.21.1.8 When prescribed by the relevant specification the duration of the test shall be extended by a specified period. For this period the relevant specification shall specify the time at which any measurements shall be made and the requirements. Endurance at the upper category temperature The measurements prescribed in the relevant specification shall be made. The resistor networks shall be subjected to an endurance test without load of 42 days (1 000 h), at an ambient temperature equal to the upper category temperature prescribed in the relevant specification. When required by the detail specification, the duration of the test may be extended (see Sub-clause 4.21.2.5). After approximately 48 h, 500 h and 1 000 h the resistor networks shall be removed from the chamber and allowed to recover under standard atmospheric conditions for testing for not less than 1 h and not more than 4 h. After intermediate measurements the resistor networks shall be returned to the test chamber. The interval between the removal of any resistor network from the chamber and its return to the chamber shall not exceed 12 h. 4.21.2.4 The resistor networks shall be,visually examined. There shall be no visible damage. The measurements prescribed in the relevant specification- shall then be made.

4.21.2 4.21.2.1

4.21.2.2

4.21.2.3
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4.21.2.5

When prescribed by the relevant specification the duration of the test shall be extended by a specified period. For this period the relevant specification shall specify the time at which any measurements shall be made and the requirements. Component solvent resistance Initial measurements The measurements prescribed in the relevant specification shall be made.

4.22 4.22.1

4.22.2

The components shall be subjected to Test XA of IEC Publication 68-2-45, with the following details: a) Solvent to be used: See Sub-clause 3.1.1 of IEC Publication 68-2-45. 23 f 5 'C, unless otherwise specified in the detail specification. Method 2, (without rubbing). 48 h, unless otherwise stated in the detail specification.

b) Solvent temperature:

c) Conditioning: d) Recovery time:

4.22.3

The measurements prescribed in the relevant specification shall then be made and the specified requirements be met. Solvent resistance of the marking The components shall be subjected to Test XA of IEC Publication 68-2-45, with the following details: a) Solvent to be used: See Sub-clause 3.1.1 of IEC Publication 68-2-45. 23 f 5 'C. Method 1 (with rubbing). Cotton wool. Not applicable, unless otherwise stated in the detail specification.

4.23 4.23.1

b) Solvent temperature: c) Conditioning: d) Rubbing material: e) Recovery time:

4.23.2

After the test the marking shall be legible.
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APPENDIX A
Intenretation of sampling plans and procedures as described in IEC Publication 410 for use within the IEC Quality Assessment System for Electronic Comnonents

When using IEC Publication 410 (1973) for inspection by attributes the following interpretations of the clauses and sub-clauses indicated below apply for the purpose of this standard:

1.1

The responsible authority is the National Authorized Institution implementing the Basic Rules and Rules of Procedure. The unit of product is the electronic component defined in a detail specification. Only the following definitions from this clause are required: - a defect is any non-conformance of the unit of product to specified requirements. - a defective is a unit of product which contains one or more defects.

1.5

2

3.1

The extent of non-conformance of product shall be expressed in terms of percent defective. Not applicable. The responsible authority is the IEC Technical Committee drafting the blank detail specification which forms part of the generic or sectional specification. The responsible authority is the Chief Inspector, acting in accordance with the procedures prescribed in the document describing the inspec' tion department of the approved manufacturer and approved by the National Supervising Inspectorate. The responsible authority is the Chief Inspector. Not applicable. The responsible authority is the Chief Inspector. Normal inspection shall always be used at the start of inspection. (d) The responsible authority is the Chief Inspector. The responsible authority in the National Supervising Inspectorate. The responsible authority is the IEC Technical Committee drafting the blank detail specification which forms part of the generic or sectional specification (Fourth.sentence only) Not applicable. (Fifth sentence only) The responsible authority is the Chief Inspector. Not applicable.

3.3 4.5

5.4

6.2 6.3 6.4 8.1
8.3.3

8.4 9.2

9.4

10.2

42

ISQC 390000:1994 lECQC 390000:1991 APPENDIX B RULES FOR THE PREPARATION OF DETAIL SPECIFICATIONS FOR CAPACITORS AND RESISTORS FOR ELECTRONIC EQUIPMENT

Bl.

The drafting of a complete detail specification by IEC Technical Committee No. 40, Capacitors and Resistors for Electronic Equipment, if required, shall begin only when all the following conditions have been met:

a) the generic specification has been approved; b) the sectional specification, when appropriate, has been circulated for
approval under the Six Months' Rule;

cl the associated blank detail specification has been circulated for
approval under the Six Months' Rule;

d) there is evidence that at least three National Committees have formally
approved as their own national standard, specifications covering a component of closely similar performance. Where a National Committee formally asserts that substantial'or significant use is made within its country of a part described by some other national standard, this assertion may count towards the foregoing requirement. B2. Detail specifications prepared under the responsibility of Technical Committee No. 40, shall use the standard or preferred values, ratings and characteristics and severities for environmental tests, etc., which are given in the appropriate generic or sectional specifications. An exception to this rule may only be granted for a specific detail specification, when agreed by Technical Committee No. 40. B3. The detail specification should not be circulated under the Six Months' Rule until the sectional and blank detail specifications have been approved for publication.
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